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AMERICANS and everybody else are long-faced this moment over the threat 
of possible resumption of nuclear bomb testing. There is absolutely no cause 
for joy or even grim satisfaction to any human or other living being on 


earth in such a prospect. Whether the test-  PRE-DISCOVERY 


ing is done by Americans, Russians, British, 

French, or Outer Mongolians, will matter not at all. Winds blow the world 
around, and fallout falls where it falls, brother. If thinking could move events 
and men who make them, surely the collective anguished willing of millions 
everywhere would this very moment drive the world’s statesmen to the only 
out from this impasse: to declare and stand on the position that world dis- 
armament must be the first move towards a resolution of all our differences— 
not the second or third or what have you. Half-way preliminaries and pre- 
requisites to the big forward move have a way of not being followed upon. 
The flag of hope dies at half-mast. 

You will, and must, do your own thinking about this most immediate of 
all man’s problems, this without-which-what-is-there thing of ultimate fear 
and hope. But you will want to do this hard thinking on a stomachful of as 
much information as you can digest, from sources you feel you can trust. What 
these sources should be is part of the problem. In any case, your attention 
is here invited to the book which has just come out of the experience, know]l- 
edge, and moral judgment of the anthropologist and geneticist, Dr. Earle 
Reynolds, who deliberately made The Forbidden Voyage in the summer of 
1958 into the U.S. nuclear bomb testing zone in the Pacific. The fact that 
Dr. Reynolds was cleared of Federal charges against him has no bearing on 
his capacity as a scientist or the moral issues he brought forward. But every 
word of his book should be woven into the fabric of your own thinking, how- 
ever the design comes out. 


Na Botom—At the Sign of the Jaguar—is a Center for Scientific Studies, 
library, and home of Dr. Frans Blom and his wife Gertrude Duby, in the old 
colonial city of San Cristébal Las Casas, Chiapas, Mexico. In the score or more 


of years the Bloms have lived here with their ‘Pp’s AUTHORS. 


books and collections, they have achieved 

international renown for their first-hand contributions to knowledge of the 
geography, ethnology, and natural history of a remote but richly endowed 
region. Gertrude Duby appeared in PD, March-April 1957, with “On the 
Amber Trail in Chiapas.” . . . § When Harold Gladwin’s Men Out of Asia 
came off about a dozen years ago, it was hilariously embellished with draw- 
ings worthy of The New Yorker. The artist was Campbell Grant of Carpin- 
teria, California, who follows his own interest in early Americans afield for the 
Santa Barbara Museum of Natural History in codperation with the Director, 
Dr. V. L. Vander-Hoof. . . . § On the faculty of Whittier College, in southern 
California, Professor Malcolm F. Farmer has a wide-ranging interest in the 
natural history of man. Sometime explorer of Baja California, he has served 
with the Department of Anthropolgy at the University of Washington, and 
has conducted summer field parties through Japan. . . . { Dr. Arthur C. Smith, 
PD nature editor, carries on manifold editorial, photographic, conservation, 
and teaching activities from a home base of Hayward, California and Alameda 
State College in that city... . { With Mrs. Dorothy Varian, Doris F. Leonard 
(Mrs. Richard M.), and George L. Collins (who retired recently from a full- 
length career with the National Park Service) have formed a group called 
Conservation Associates, in San Francisco. . . . § George W. Bunton and 
O. Richard Norton are curator and assistant curator of astronomy at the Cali- 
fornia Academy of Sciences. D.G.K. 
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REVIEWS 


wo sHIps named Argo—one, the legendary galley of 

Jason of the Golden Fleece, the other, the largest and 
latest floating scientific laboratory of the University of 
California’s Scripps Institution of Oceanography—embrace 
in the three or more millennia between them the sum of all 
man’s discovery of the world’s ocean. Jason’s Argo sym- 
bolizes the beginning of man’s knowledge of the sea. It 
began with not knowing at all, only wondering and fear- 
ing, and imagining the most fantastic marvels and the 
most horrendous dangers to put in place of knowledge. 

A new book on the history of oceanography opens quite 
properly with the legend of the Argonauts braving the 
terror of the Clashing Islands to enter the Black Sea in 
their quest for the Golden Fleece. Charles Michael 
Daugherty’s Searchers of the Sea moves quickly from the 
era of pure legend into that of science history by way of 
the Phoenicians, Pythias of Massila, and Alexander the 
Great (whose “diving bell” is still in the realm of legend), 
to Aristotle, the first scientist of the sea (perhaps simply 
the first scientist). 

It is not to be wondered at that the sea still holds nearly 
all the remaining unexplored parts of the earth’s surface— 
it blankets seven tenths of the globe. To know it, man had 
first to learn how to travel upon it. The Arabs and the Vik- 
ings took over from the Phoenicians to make seamen of us, 
ready for a Prince Henry the Navigator who in the 15th 
century adumbrated our Matthew Fontaine Maury in the 
study of Atlantic winds and currents. Columbus owed the 
royal Portuguese hydrographer a great deal. Magellan in 
turn led off the parade of circumnavigators and the broad 
lines of a world chart of oceans were laid down during the 
centuries to Captain James Cook. Even with this first 
scientific explorer the quest was for new lands and the 
natural wonders or material rewards they might hold. 
The sea was a road to discovery, an object of discovery 
only secondarily (Cook’s naturalist Joseph Banks did equip 
the Endeavour with “all kinds of nets, trawls, drags, and 
hooks for coral fishing; . . . even a curious contrivance of 
a telescope, by which, put into water, you can see the 
bottom at a great depth, where it is clear”). 

When Benjamin Franklin, veteran of many an Atlantic 
crossing, began to assemble and study the first data on 
the Gulf Stream, his natural curiosity had been aroused by 
the consistently faster passages between Britain and Amer- 
ica of Yankee merchantment over Falmouth packets. But 
he also foreshadowed Matthew Maury who appeared a 
half century later to take the next long step ahead in the 
scientific adventure of the sea. 

Before Maury, skippers picked up their winds where 
they found them, they knew the trades by experience, but 
no winds, no currents were charted. Lieutenant Maury 
hammered his ideas for observing and systematically log- 
ging these phenomena at a reluctant Navy until he got an 
enlightened Secretary, George Bancroft, on his side. The 
U.S. Navy Hydrographic Office was born of the old Depot 
of Charts and Instruments, and Maury’s The Physical 
Geography of the Sea (1855) “was the first book ever 
written on the science of oceanography.” 

Science was ready to look into and beneath the sea, and 
Edward Forbes from the Isle of Man was there to begin 
looking. When this brilliant young contemporary of Dar- 
win ended his career in early death at 39, the scientific 
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world was ready for its first oceanographic venture on a 
global scale, and in 1872 Charles Wyville Thomson put 
the Challenger to sea from London. The great expedition 
returned after three and a half years and its reports filled 
fifty volumes. 

Daugherty chooses Alexander Agassiz his next adven- 
turer in the science of the sea. The son of the renowned 
Louis Agassiz, in Three Cruises of the Blake, “presented 
to the public one of the first clear, comprehensive pictures 
of what the vast, mysterious underwater world was like.” 
Near the close of his life of research he took up the study 
of coral reefs and islands, owing some inspiration, perhaps, 
to another great naturalist who began his career, as Agassiz 
ended his, on the sea—Charles Darwin. 

With the Fram locked in drifting ice, we next see 
Fridtjof Nansen atternpting the first study of the Arctic 
Ocean. By way of sharp contrast, His Serene Highness, 
Albert I, Prince of Monaco, follows with his yacht 
Princess Alice in warmer waters, and his oceanographic 
institute on the Mediterranean—“the first princely oceano- 
grapher since Henry the Navigator.” 

Columbus Iselin is a name known to few; but this 
yachtsman-banker turned oceanographer, who set off a 
train of events leading to the establishment of Woods Hole 
Oceanographic Institution and became its second director 
in 1939, looms large in the 20th century development of 
the now major science of oceanography. In the same period 
California’s own Scripps Institution of Oceanography grew 
to its position as a world giant in the field under Nansen’s 
fellow-Norwegian, Dr. Harald Sverdrup. And his student 
and worthy successor, Dr. Roger Revelle, directs the pres- 
ent shore establishment at La Jolla and the ocean-going 
fleet that boasts the modern Argo, lately returned from 
Monsoon Expedition across the Pacific to the Indian Ocean. 

Searchers of the Sea closes, however, not with Argo, but 
with the Trieste, Jacques Piccard, and man’s first descent 
to the deepest known, the Challenger Deep, at 35,820 
feet, where living fish were seen through the portholes of 
the “undersea dirigible.” And a final chapter, “The World’s 
Ocean,” reminds us that the great adventure of discover- 
ing the sea and all that therein is, has only begun, and 
we know not where it will lead: “Perhaps not even all the 
ingenious methods of science can completely strip the sea 
of its mysteries. Every new answer to a problem intro- 
duces new questions. So the search for knowledge is per- 
petuated and the searcher is continually lead on toward 
a larger and more comprehensive understanding not only 
of the ocean but of the planet he inhabits, of the universe, 
and inevitably of himself.” 


* 2 2 


ANOTHER KIND of undersea adventure is being pursued 
today, not for the sake of oceanography but in the interests 
of what is usually the dustiest of dry-land sciences—arche- 
ology. The work of Philip Diolé, even of Captain Cousteau 
himself, and others, searching for submerged ships and 
cities, has been noted in these pages from time to time. 
Now comes a youthful ex-commando, Captain Ted Falcon- 
Barker, and his slim blonde wife, and a motley of yachters, 
archeologists, skin-divers, and all, who come up from 1600 
Years Under the Sea, off the Adriatic shore of Yugoslavia, 
(Continued on page 32) 





Tue Lacanpongs are the smallest Indian group of 
Mexico's Chiapas state, and economically the least im- 
portant. Nevertheless, they have aroused more interest 
and inspired more written words than any larger 
group. A half century ago the American anthropolo- 
gist Alfred Tozzer published his important work, A 
Comparative Study of the Mayas and the Lacandones 
(New York: 1907), still a basic source. Tozzer lived 
with these people for many months; and later the 
French anthropologists Jacques and Georgette Sou- 
stelle stayed for some time with them, publishing sev- 
eral studies in scientific magazines in 1934. Various 
newspaper men and adventurers have spread more or 
less fantastic reports. Despite all this, there is still 
much to be learned about the Lacandones. 


Bernal Diaz del Castillo did not see them when he 
went with Herndn Cortés on his fantastic adventure 
to Honduras. He passed near their region and heard 
of them from other Indians who came to complain of 
Lacandon ferocity. Historians of the Conquest have a 
great deal to report about those Indians which the 
Spaniards tried in vain to conquer. 


Why scientists and adventurers have had an inter- 
est in this small group out of all proportion to its size 
may be quickly seen. The Lacandones live in the ter- 
ritory where the great Maya culture of the classical 
period flourished, they speak Maya, they venerate 
many of the ancient gods, and they regard the ruined 
cities as sacred sites. Their memories might still help 
us unlock secrets of Mayan history—the hope persists; 
but, tangibly, their life in the tropical rain forest, so 
different from ours and in surroundings so strange to 
us, is itself reason enough to seek their acquaintance. 


LAST OF 


WO HUNDRED LACANDONES live scattered 
el an area the size of Massachusetts. There are 
no more. These descendants of the mighty Mayas 
share with a few hundred Tojolabales and Tzeltales 
—also of the Mayan stock—the eastern part of Chia- 
pas from Comitan to the Rio Usumacinta, with a few 
of them on the Guatemala side of the river near the 
Mayan site of Piedras Negras. 

There are today three Lacandon nuclei, separated, 
with no contact between them. The families living on 
the rivers Lacanja-Cedro and those settled near the 
Jataté once formed a unit which broke up in the last 
100 years. Several 19th century travelers, including 
Alfred Maudslay, who explored near the Lacantin 
and Usumacinta and in the great Mayan city of 
Yaxchilan, reported Lacandones in that region, where 
not one is left today. The Lacanja-Cedro and Jataté 
people speak the same language, dress alike, use bow 
and arrow of the same length; the only difference is 
that the Lacanja-Cedro have lost most of their old 
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religion without accepting a new one. (An American 
missionary now lives with them.) 

The northern group, living between the rivers Santa 
Cruz, Jetja, Santo Domingo, and Chocolja, also 
speaks Maya but with a slightly different accent from 
the other two. They have different gods but some 
divinities are known by all the Lacandones. The tunic 
of the northern group is shorter, the women wear a 
skirt and a tunic hanging loose down almost to the 
knees, and braid their hair. The women of the other 
two groups wear the tunic as their only garment and 
their hair loose, like the men. All wear many strings 
of colored beads. 

Many false things have been published about the 
Lacandones, many articles written to please a public 
avid for sensation. Reports from the several serious 
investigators seem to be inconsistent, but this is owing 
to the three separate nuclei and the lapse of time. 
Through the years differences have developed even 
among the families of one area. The whole Lacandon 
tradition is transmitted orally from father to son. As 
in every human society, attitude towards life and tra- 
dition varies from person to person. A very religious 
Lacandon will tell his son everything he knows about 
his traditional religion and instruct him as early as 
possible in all the rites. One with a leaning towards 
fantasy or less strict philosophy may embellish the 
history of the past, give new twists to religion, and 
thus set the world view on a new tack. But despite iso- 
lation and individuality and the changes time brings 
even to the Lacandones, their way of life is essentially 
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uniform in pattern and what can be said of one group 
or period may be taken as fact for all. 


THE LACANDON FAMILY lives in a jungle clearing. 
When they build a new house in one they will be sur- 
rounded by cornfields. When the earth does not 
produce any more on the same field, they will still 
have bananas, sugar cane, sweet potatoes, chile, 
lemons, and other things near the house—these plants 
and many others will be found in other abandoned 
cornfields. As a rule one or two families live in the 
same clearing and one has to walk, sometimes many 
hours, to find another settlement. (In Naja there is an 
exceptionally large community of five families, three 
of the Maash—monkey—and two of the K’ek’en—wild 
pig—clan. ) 

Houses vary in different parts of Lacandon country. 
The northern group, which lives in slightly higher 
altitudes than the Jataté and the Lacanja-Cedro 
groups, builds walls of sticks bound together, or 
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sheets of bark. Each of a man’s wives has her own 
fireplace to cook for herself and her children. The 
house is a clutter of things hanging so low from the 
roof—baskets, packages wrapped in leaves, bottles to 
keep food and other stuff safe from animals and 
insects—that the visitor finds it hard to navigate with- 
out banging his head all the time, which amuses the 
small Lacandones no end. There are also the ham- 
mocks and platform beds, and all kinds of animal 
skulls hang on the house posts. The floor in most 
houses is littered with an enormous amount of rubbish 
which is swept out when it becomes unbearable. 

Each family has a little shack in which to prepare 
the corn for meals. On a mahogany table the grinding 
stone rests, often today a modern factory-made mill. 
The corn is kept sometimes in a hut apart, and per- 
haps also in the house itself. Chickens are kept at 
night in small pyramidal shelters made of sticks 
bound together at the top. 

The Lacandon day starts early. The night before, 
most women have soaked in lime and water the corn 
they will use the next day. When daylight comes they 
go to the nearby water to wash the lime-softened corn 
in a basket or claypot sieve, carry it back in a potful 
of water, and put it on the fire which has been kept 
just alive overnight. 

While the corn is cooking the Lacandon wife may 
go back to wash a few things—her house is never far 
from water—and return with jugs filled. Or she may 
spin some cotton picked the day before in her little 
patch and kept under the roof in a calabash bowl. 





Or she might even take out a loom, tie one end to a 
tree, put the belt at the other end around her hips, 
and weave on the shirt she makes for her husband. 
(Few women today know the art of weaving, and the 
older ones who do will only make shirts for the hus- 
band, who is likely to keep the handwoven one strictly 
for ceremonial wearing. ) 

If it is the time of clearing the forest, planting the 
corn or tobacco, or cleaning up the milpa, the men will 
leave at dawn. Into her man’s bag made of leather 
or fibers the wife puts a bola de posol—corn dough 
wrapped in green leaves—which he will eat mixed 
with water and sometimes salt and chile pepper. It 
is his only meal for a day of work or travel. Posol is 
always ready in a Lacandon house. It is formed round 
like a cheese, wrapped in leaves, and hung up in nets 
on a pole in the kitchen house. It will keep several 
days and if it sours, many prefer it a little fermented. 

A machete is the only tool a man takes to work with 
him. With it he will point a stick for planting. Usu- 
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GERTRUDE DUBY 


DESCENDANTS OF THE PROUD MAYAS, 


A JUNGLE TRIBE BALANCES ON OBLIVION 


Quiet, almost faceless figures against the early sun— 

thus might one see the Lacandones for the first time on 
approaching the northern group, at the edge of Lake Naja. 
But the love of fishing is a bond between many peoples. 


PHOTOS BY THE AUTHOR 








ally he will also carry his rifle, shotgun, or bow and 
arrow set. His bigger sons go along, with a smaller 
machete and bow and arrow. Most of the work—fell- 
ing trees, burning, planting, cleaning up—is done in 
the cool of the morning. The Lacandon plants his 
corn in May, tobacco in September and October. 

After midday he returns home and eats with one 
of his wives. Sometimes he goes back to the field in 
late afternoon. The wives have plenty to do while he 
is away. An enormous amount of corn goes into one 
day’s posol and tortillas. The meals are not very regu- 
lar, but Lacandon diet is as a rule better than that of 
many ranch owners in the vicinity, with the fruits and 
vegetables, and meat or fish several times a week. 

Our time symbols creep into the writing, but they 
have no place in unhurried Lacandon life. With no 
watch there are no hours and minutes, with no calen- 
dar no weeks and months. The sun rises and sets. One 
eats when hungry, stops work to chat. The seasons 
change, and that is enough to set the clearing and 
burning and planting in time for the first rains. There 
is no machine to force the pace, and not enough 
wants or needs to call for overworking. Some visitors 
think the Lacandones are lazy. They have no trains 
or planes to catch, no reason to produce more than 
they can use—in short, most of them have very little 
contact with the outside world. They are a relaxed 
and joyful people, ready to laugh any time. Few 
things upset them. 

There are many absorbing little things to do in 
“spare time.” After the usual morning work the women 
—men too, sometimes—may beat a special bark from 
a soft tree to make ceremonial bands. They may go 
to an abandoned milpa to cut leaves from a certain 
plant to make string. Women make nets and ham- 
mocks out of bark fiber, and weave baskets. Men go 
for clay and make claypots—crudely burned on an 
open fire—and they will sit in the godhouse making 
bows and arrows for themselves or for sale to traders 
coming in. Resting in his hammock after work, a man 
will make toys for his children—tops from a big tropi- 
cal acorn for young sons, dolls of clay or wood for 
small daughters. 

After the big jobs like forest clearing and corn and 
tobacco planting, the men love to go on a hunting 
expedition. They will hunt anything near, but they 
specially like longer trips to where they know wild 
pigs, deer, and other game will be feeding. Some 
Lacandones are skilled jaguar hunters. Usually a 
hunter goes alone or with his older son. A young wife 
with no children may go along to help carry things. 

Where there are lakes and larger rivers several men, 
or a whole family, go on a fishing trip in their small 
dugouts. Coming back with a big catch, they will 
divide it among all the families of the compound. The 
women clean the fish while the men prepare embers 
and build a little platform over them. The women pat 
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“THE HOUSE IS A CLUTTER OF THINGS’’ 


dough thickly on big green leaves, put on the fish 
with peppers and herbs, cover with more dough, wrap 
the whole thing in leaves, and put it on the platform 
to cook for quite a long time. They all sit around 
smoking their big cigars—men, women, and children 
—waiting for the delicious treat. It may be midnight, 
many a pine torch or beeswax candle burned, but 
everybody has a wonderful time. 

Those who live on big rivers all swim like fish, love 
to play in the water, and go in several times a day 
during the great heat. 

A favorite excursion is going to look for wild honey 











































































—the whole family sometimes, carrying gourds to put 
it in. They will not hesitate to cut the biggest tree to 
get a honeycomb, perhaps one the man has seen on a 
hunting trip. Many a time I have gone with them and 
could never guess how they found the tree again, 
going simply across the dark forest with no trail or 
sign visible to me. Coming home, they will eat the 
honey at once till none is left. The wax is used for 
candles and for the strings binding arrow points to 
the shaft. They will also gather wild fruits like zapote 
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< Children are a bond between 
all peoples—even though this lad 
appears to have his own ideas. 


A (LEFT) The typical northern 
Lacandon house has walls of bark. 
(nicHT) Among the scant furnishings 
may be a platform bed. 


> (LEFT) The outside cookhouse 
table supports a grinding stone—or 
a “modern” mill. The baby’s net bag 
hangs by a tumpline from the busy 
mother’s forehead. (r1GHT) Comb 
work on a Naja child. 


V (LEFT) A Naja family grows and 
presses its own sugar cane—these 
people have a well developed sweet 
tooth. (nR1GHT) This basketmaker’s 
neat braids are northern style. 
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“NO TRAINS OR PLANES TO CATCH’”’ 


A A young pasha of Cedro-Lacanja, Obregén K’in, 
rests during a journey with his sister and four wives. 
The ladies make possible a liberal baggage allowance 
on a hunting, bartering, or visiting trip. 


> The Lacandones grow, roll, and smoke their own 
—the wearer of this cheroot is a young man of Jataté. 
Cigars are equally fashionable for the womenfolk. 


< Planting his corn with a sharp-pointed stick is 
Bor of Rio Jataté. The Indian milpa is not plowed or 
cultivated but gives a fair yield nevertheless. 


¥ (Lert) A Puna tobacco grower packages his product 
for sale to the dealer who comes by. (CENTER) Bow and 
arrow sets—K’in is the fletcher here—also find their 
way to market via the itinerant buyer. (r1IGHT) Mateo 
Chank’in of Naja draws in demonstration. 






























mamey, chico zapote, cacao, palmhearts, and many 
other things. They love sweets and plant a good deal 
of sugar cane which they press with a primitive mill 
consisting of two sticks fitted into a pole. They drink 
the juice or cook calabashes or camotes till they are 
coated with a thick sugar syrup. 

Visiting is a great source of pleasure, at the cost, 
sometimes, of a long journey. Men make most of the 
social calls, often using the trip for a little bartering. 


In some places flint is plentiful, in others the tree for 
bows, called guayacan. Occasionally the women and 
children go along, and they all take their food. Some- 
thing is always offered to a visitor, mostly posol for 
which they have a passion. There used to be very 
elaborate rules for entering another man’s clearing. I 
was with them in the early forties when they would 
leave shotgun or machete in the forest, far from the 
clearing—you went unarmed into the house of a friend. 


JULY-AUGUST 1961 





On reaching the place they would whistle or shout or 
play on a leaf. After a while the man of the compound 
would come to the edge of the clearing; they would 
talk for a time, about the trail, animals seen, and 
whether anyone was sick. If all were well here the 
visitor would be asked to enter. Should the man be 
away and the woman come out, the visitor would not 
go in. I have seen trails closed because someone was 
quite sick in the nearby clearing and visitors were 
thus warned away. 


RELIGIOUS CEREMONIES and preparing for them take 
a good deal of the time of both men and women, the 
latter making posol and tamales for both gods and 
worshipers. Each clan has its godhouse, yuatochku, 
and a day seldom passes without someone chanting 
there. One or many godpots, depending on the im- 
portance of the ceremony, are taken down from a 
board kept under the roof. They put incense in the 
pot, light it, and the chanting goes on. There are 
many kinds of ceremonies: for a sick person, for a 
pregnant wife, before going on a trip—these are mostly 
performed by the head of a house and perhaps the 
oldest son. Others, like the offering of balché, are 
attended by all the men of a clearing. This drinking 
ceremony goes on for several days, but the outcome 
is happy, not disorderly. The biggest ceremony is the 
renewing of the godpots, taking a whole month and 
a lot of corn for the amount of posol they must offer 
the gods and drink themselves. In all that time the 
men sleep in the godhouse, not with their wives. 

The Lacandon pantheon is quite populous. There 
are good and bad gods, there is heaven and hell. 
Hachakyum is the almighty God who created the 
world and everything in it. He uses the Milky Way 
on clear nights to travel over the sky. Some of the 
Lacandones have a good knowledge of the stars—they 
will tell you what time of year they can be seen and 
when they disappear. The millions of little stars have 
no names—they are seeds belonging to Hachakyum. 
He, like most gods, has the faculty to be in many 
places at the same time. He lives at Yaxchilan, the 
great ruined Maya city on the big jungle river Usuma- 
cinta, at Temple No. 33 where the figure with the 
cut-off head is. He also is shown in the godpot having 
his name and he has a heaven of his own, as well as 
different names. 

K’ak the fire god is an important deity, linked with 
fever and often prayed to in sickness. Sukyum, 
Hachakyum’s older brother, lives in the underworld 
and is supposed to ease the travail of the condemned. 
He also keeps Kisin, the devil, from causing bad 
earthquakes when he goes mad and shakes his house- 
posts, and helps the sun on its way under the world 
during the night. There are many other gods and 
goddesses in a well furnished godhouse. 

It is of greatest importance that the pot of Hacha- 
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kyum should have inside it a stone from the sacred 
city, Yaxchi!an—an idol, formerly, which was passed 
from father to son. When the end of the world is near, 
only the praying and chanting in front of a goedpot 
with a Yaxchilan stone or idol inside can prevent the 
disaster. Many Lacandones think the end of this 
world is near at hand. They know that only a few of 
their tribe exist, and believe that only they know how 
to pray to save the world. 


EARLY WRITERS often described the Lacandones as an 
aggressive, savage people. That was true in the past 
when they fought the Spaniards and opposed any at- 
tempt to Christianize them. Today the Lacandon is 
probably one of the world’s most peaceful human 
beings. His family life is harmonious; if he has several 
wives the first one rules the house. As a rule the 
women dislike staying and working alone. With the 
man out in the milpa or hunting, a second wife in the 
home means both companionship and a hand with 
the housework. 

Lacandon children are educated without shouting 
and hard punishing—discipline appears to be easy. 
The mother takes care of all children when they are 
small. When old enough the boys go with the father 
to the cornfields and soon make hunting trips through 
the forest with him. They learn while still young to 
manage a paddle in lake or river fishing. Girls help 
their mother and learn with her all they need for 
womanhood. 

They marry young. Marriages were exogamic in 
the past. Even in 1943, when I first visited them, they 
tried to observe that rule. A man of the Maash clan 
could marry a girl from the K’ek’en or other clan. But 
there are not enough Lacandones left now, and they 
are too scattered to carry on this old tradition. A girl 
is usually promised to a man in her early childhood. 
In most Indian tribes of Chiapas parents fix the mar- 
riage. Several visits are made to the house of the girl, 
always with presents, until an arrangement is made. 
(A Naja Lacandon complained to me about these 
modern times when expensive presents are demanded 
—shotguns, for example.) The final ceremony is 
simple. At dusk the boy goes to the girl’s house, her 
father puts the hands of the two together, and they 
are married. Often the boy stays for some time with 
his in-laws and helps them with their work. 

The dead are buried not very far from the house. 
A little shack is built over the grave, and food is left 
for his long journey. Some hair is put in his hand for 
the louse he will meet which will bother him if he has 
nothing to give her; and a bone for the dog who has 
to guide him across the big river going to the under- 
world. If the dead man has no bone there will be no 
dog, and the alligators will not let him pass. Every 
human being has two souls—the real one, which never 
dies but finally goes up to heaven if he did no sin to 


g PACIFIC DISCOVERY 





“ONE OF THE WORLD’S MOST PEACEFUL HUMAN BEINGS’’ 


keep him in the underworld at Kisin’s mercy; and the 
other one, which escapes on the trails and frightens 
people going by, but has little importance. 


THE Lacanpongs are good farmers. They choose in 
their big jungle the piece of earth they like best, cut 
the trees in January, burn when it is dry, and plant 
just before the rains come in May. They cultivate 
many plants, such as beans, sweet potatoes, macal, 
chayote, chile, onions, garlic, calabash. They have 
many varieties of bananas, pineapples, papaya, 
lemons, and other fruits. They gather wild fruits and 
honey. Wild game is abundant and they are good 
hunters. They have a sporting love of fishing. Lacan- 
don diet is much better than that of many Mexicans 
in the so-called civilized parts of the country. 

The reasons for their disappearance lie in other cir- 
cumstances. They are spread over a great region 
which makes medical help almost impossible. Long 
ago they lost all the medicinal knowledge which the 
old Mayans surely had. Some of the groups have many 
women, others have lacked them for several years. 
Contact with our world is in most cases not to their 
benefit. The buyers of their tobacco, bows and arrows 
are generally the most disreputable characters of the 
villages nearest to the jungle, and they poison the 
Indians with the worst rotgut liquor. As in the past 











































A There is another side to life, 
Chanbor knows; in the godhouse 
he sits before the flaming godpots, 
chanting to please the deities 
under whose eyes all life moves. 


< Bor, questioning the author, 
shows in his eyes awareness of a 
world beyond the confines of his 
jungle home that he never leaves— 
a world of other men, and above 
all men a spirit world besides. 


> (LEFT) In a ceremonial dance, 
and (ricGHT) making godpots, Bor— 
like most men today and ever since 
the dawn of human time—performs 
physical acts to express awareness 
of and fulfill obligations to the 
all-embracing spirit world. Thus 
Bor and all his people keep peace 
with nature and the world as they 
know it, and it is good to them 

in the things of everyday life. 
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LACANDON COUNTRY. Large black squares denote recognizable Lacandon communities. 
Pyramids of small squares stand for major ancient Mayan sites (many smaller ruins 
are scattered throughout much of the region. (Parts of World Aeronautical Charts 
644 and 645, Aeronautical Chart Service, USAF, latest editions. Location inset “FAMILY LIFE IS HARMONIOUS’’ 
from map, “La Selva Lacandona” by Frans Blom, 1953 edition ) 


With his youngest 
wife, Nabor, and a 
little son, Kayum, 
Bor enjoys lunch 
after a morning’s 
work in the milpa. 














José Pepe Chanbor and his wife 
Nak’in from Cedro-Lacanja. 


they contract all kinds of diseases of the outer world, 
to which they have no resistance or immunity. 

The northern group has had to face, recently, an- 
other grave problem. The Tzeltales Indians from the 
Ranch region have begun to push into the jungle. 
These sometimes own pigs, mules, and a few head of 
cattle. The Lacandones never have fenced their fields 
and these animals wander in and destroy their crops. 
If the Tzeltales’ penetration were according to some 
plan it could even be useful to the Lacandones. Sup- 
posing the National Indian Institute of Mexico were 
able to plan and organize a Tzeltal colony (there are 
many hundreds looking for good land), it could be 
followed by a similar Lacandon colony. Since Indians 
from the Tojolabal region have also begun to pene- 
trate the Lacandon jungle, a similar colony could be 
formed for them. The three could be located a good 
distance from each other, but near enough so that the 
same doctors, nurses, and coéperative shops could 
work for them. 

Only a concentration of all living Lacandones will 
save these precariously situated people. It will not be 
done easily, but if the right piece of earth is chosen— 
it exists—and the right people go to work, it can be 
done. The past of these Indians, descendants of the 
great Mayas, was glorious. The future is hopeless if 
nobody takes their fate in hand. 


Nabor, Bor’s child wife, with a doll. 


More about the Maya 


The Maya: Indians of Central America. By Sonia Bleeker. Illus- 
trated by Kisa Sasaki. William Morrow and Company, New 
York. 1961. 160 pp., line drawings. $2.75. 

Mayan Terracottas. By Irmgard Groth Kimball. Introduction by 
José Dane Kimball. Frederick A. Praeger, Publishers, New York. 
1961. xiii + 89 pp., 40 halftone and 4 full-color plates. $7.50. 

Books about the Maya and their works are the next thing to books 
about the Lacandones, who are among the many living groups 
plainly Mayan both physically and in the way they carry on their 
everyday life on their ancient land. Sonia Bleeker has written so 
well for the 8-12 age level that any adult can read The Maya 
without condescension. Even though she is recreating the pre- 
Columbian Maya heyday, most of the daily life stuff of the little 
jungle farmer could have come directly from Gertrude Duby. 
Mayan Terracottas—‘‘small, though by no means minor, works of 
art’’—are strongly reminiscent of early Japanese haniwa and sim- 
ilar Chinese terracottas, though at once more ornate and more 
lifelike than haniwa. They are highly sophisticated, amusing, 
clearly portraiture, found in many old Maya sites—invaluable 
source material. The 44 photos in this quadrilingual book are 
exquisite. A must for Maya lovers. 














CAMPBELL GRANT 


IT ALL STARTED when a burro that was packing our 
gear into the mountains decided to lie down in a 
stream and have a good roll. A friend and I had 
planned a ten-day trip that would take us through 
one of the ruggedest pieces of country in the United 
States, the San Rafael Primitive Area of Santa Bar- 
bara County. Our objective was the headwaters of 
the Sisquoc River where we would fish and photo- 
graph condors if we were lucky. Unhappily the burro, 
rented from a rancher with the assurance that he was 
a good, stout animal, accustomed to carrying packs, 
turned out to be neither good nor stout nor accus- 
tomed to carrying anything but his own scrawny, 
miserable self. At the first trail crossing of a creek, his 
legs began to wobble in midstream and he collapsed 
in a foot of water. No amount of pushing or pulling 
would get him up. We had to unpack all our equip- 
ment from the wretched beast before we could get 
him to move. 
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ANCIENT ART 


At this point a group of children, tin cups dangling 
from each small belt, came hiking up the trail led by 
Kathy Jackson, a stalwart Sierra Clubber. They sat 
down in the welcome shade by the stream and soon 
we were having a typical trailside conversation with 
Mrs. Jackson. We talked about the ceanothus bloom 
which was at its peak just then, about the tasty rain- 
bow trout so plentiful in the area we were headed 
for, about the Indian caves found in the great sand- 
stone reefs of the back country. Did she know of any 
with paintings in them like the well-known Painted 
Cave back of Santa Barbara? Yes, she did know of 
one, had been to it years before. It was a tremendous 
solitary rock maybe seventy feet high with caves at 
the base containing paintings. Indian cut hand- and 
foot-holds led to the top of the rock where a natural 
cistern held many thousands of gallons of water 
through the winter months. It was a provocative story 
and I decided I must see that great rock some day. 
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A LEGACY OF PAINTINGS IS LEFT WHERE SANTA BARBARA’S VANISHED INDIANS ONCE LIVED 


HE BASIC PROBLEM was, which one of the 

many small canyons crossed by the road was the 
entry to our goal? After one false start, we made our 
second try up a canyon deceptively narrow at the 
road but widening out to a point where travel, if not 
easy, was possible. I put my 16-year-old son Gordon 
in front with the machete and he soon proved that it 
is the indispensable tool for opening that country. 
The canyon, normally dry within days of a rain, was 
running with a good flow of clear rather yellowish 
water with a distinct sharp taste (later we found that 
most of these canyons carried arsenic in the water). 
The vegetation was typical of the country. Dense 
stands of chaparral yucca, almost impenetrable even 
with a machete, grew down the slopes to the shallow 
benches bordering the stream. Ceanothus of several 
varieties was common, together with chamise, man- 
zanita, ironwood, and cherry. Trees were sparse—an 
occasional small grove of live oaks, some sycamores, 
digger pines and the ubiquitous dwarfed willow. 
Walking the benches that meandered from side to 
side of the narrowing canyon we came to a fork. 
Which way to go? The toss of a coin took us up the 
left fork. The way soon turned knife narrow with poor 
footing and heavy brush. We floundered upward for 
half an hour where the defile opened somewhat at 
another fork and we found ourselves at the edge of the 
sandstone reefs. Eager to get started climbing the 
rocks, we bolted a sketchy lunch washed down with 
arsenic water. After lunch we split up and spent 


several hours investigating every likely outcrop. We 
found several caves, some large, some small, some 
smoke-blackened but no sign of paintings and no 
great single rock resembling the one in the story. So 
back we went down the machete trail to the fork to 
try again. (The following year we reworked this can- 
yon and found a superb group of paintings we had 
been within fifty feet of and had missed in the dense 
brush.) We followed the other fork for nearly an 
hour when it began to look promising. Sandstone 
ridges began appearing on the left and on the right, 
climaxed by a splendid balanced rock like a giant 
top on the cliff to our right. 

Shortly after, Gordon’s friend John Hamilton, 
ranging ahead, came running back and reported see- 
ing a large isolated rock on the left about a quarter 
of a mile away. We hurried on, stopping only long 
enough to kill a rattlesnake disputing our way, and 
soon saw John’s rock. It looked good. Rising out of 
the chaparral like a giant molar tooth, it dwarfed all 
other rocks in view. The sight gave us new energy 
and pushing on, we threaded our way through a 
yucca patch on a shaly hillside, across a chamise- 
choked bench, and stood at the foot of it. It was an 
exciting moment but with two teen-age boys along 
there was only the barest suggestion of a pause. They 
were out of sight around the base of the rock before 
I had caught my breath and frantic shouts soon an- 
nounced a find. I followed them through the stands 
of king sized manzanita that skirted the rock and 


TIN THE WILDERNESS 





< Red and white are the 
colors of this Chumash Indian 
pictograph in the rugged sand- 
stone back country of Santa 
Barbara County, south coastal 
California. Our artist-author 
has carefully reproduced many 
dozens of aboriginal murals 
from projections of color 
slides; otherwise, through 
either weathering or vandalism 
they would ultimately be lost. 
Campbell Grant’s copies have 
been shown at the Santa 
Barbara Museum of Natural 
History, University of Cali- 
fornia in Berkeley, and are 
this summer at the California 
Academy of Sciences, Golden 
Gate Park, San Francisco. 


> Pool Rock rose up out of 
the chaparral like a giant 
molar tooth. (Author ) 















joined them at the entrance of a small cave, about 
five feet high and ten deep. I have seen many painted 
caves since then but that one will always be some- 
thing special. The walls were heavily smoke- 
blackened. On the dark surface were many curious 
creatures in red, white, brown, and black. The prin- 
cipal figure seemed to be some sort of medicine man 
in horned headdress (see cover). The lesser creatures 
were mostly headless—a snake, a sinister looking giant 
lizard, a horned lizard, several impossible-looking 
things, and some bear tracks carved in the rock. In 
the flat floor bedrock mortars had been pecked out. 
Continuing our way around the rock, we found 
carved hand- and foot-holds leading upward. This 
certainly began to look like what we were after. 
Dropping the packboards, we scrambled up the old 
trail still dimly seen on the lichen covered surface. At 
the top were a number of depressions giving the rock 
the molar-tooth look. The largest of these was full of 
clear rainwater and big enough to swim in. The boys 
were soon splashing around in the pool while I began 
thinking about a camp for the night. Beside the pool 
a small meadow growing on wind-blown soil led to 
another higher grassy patch with a good-sized digger 
pine on it. I gathered a supply of wood here and we 
soon sat down to a welcome meal of dehydrated soup 
and steak. That night we slept beneath the pine tree 
on top of the ancient Indian stronghold. I have never 
had a more dramatic camp spot. 
In the morning we thoroughly checked over our 
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rock which we named Pool Rock and found about a 
dozen caves in the north face. Only two of these had 
paintings, however, and I shot a roll of Kodachrome 
slides to record them. I also measured the paintings 
and took altitude readings. The rest of the morning 
was spent in fruitless climbing to all nearby rock 
formations. Returning to Pool Rock, we found a flat 
boulder with many bedrock mortars. After lunch 
around the pool we all took a dip, shouldered our 
packs and started the long trek back to the car. 

This was the beginning. The next year I made a 
number of trips into the back country and brought 
back more photographs of these amazing aboriginal 
paintings. In my studio I projected the slides onto 
paper, made careful tracings and painted them, 
closely following the original colors. 

It was apparent that the bulk of the paintings were 
in extraordinarily rough and inaccessible country and 
might be seen by no one except an occasional hunter 
or forest ranger. On the other hand the few known 
paintings easily reached by the public had, without 
exception, been brutally vandalized or destroyed. 
These facts gave me an idea. How about making a 












collection of faithful paintings of these almost un- 
known art treasures as a permanent record so they 
could be seen by all? In March 1960 I proposed this 
project to Dr. V. L. Vandey-Hoof, Director of the 
Santa Barbara Museum of Natural History, and 
showed him my drawings. He was most enthusiastic 
about the idea and we made an agreement. The 
Museum was to give me access to any records in their 
files that might aid me in the search and would cover 
the basic expenses of the operation. The final paint- 
ings were to be the property of the Museum and 
would be on permanent exhibition. 

Since then I have covered many hundreds of miles, 


A Climbing to the top of Pool Rock, we found 
a large pool of clear rainwater. ( Author ) 


> This is from the actual Kodachrome of the “medicine man 
in horned headdress” part of the Pool Rock painting. The cover 
of this issue is from the author’s reproduction. 
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by foot, on horseback, with jeep, truck and car. I 
have seen the wilderness country of the Santa Barbara 
region as I had never seen it before. As a fisherman 


and hunter I had stuck pretty close to the beaten 
track; now I go everywhere. Some trips were unex- 
pectedly easy and the rewards rich. Sometimes a 
tough four- or five-day back-pack produced nothing. 
The best hunting ground has been in Santa Barbara 
County but many fine sites have been covered in San 
Luis Obispo, Kern, and Ventura counties. A few of 
the finds have been made with no advance informa- 
tion but most have been located with the help of 


ranchers, forest rangers, hunters, and amateur arche- 
ologists. 

The location of all sites is kept confidential and in 
the locked files at the Museum. It is unfortunate that 
such a degree of secrecy must be maintained, but 
anyone visiting the famous Painted Cave off the San 
Marcos Pass will see the reason why. This fine rock 
painting has been protected by the owners for a great 
many years by a heavy iron grill with double pad- 
locks. In spite of this, the locks have been smashed 
off and in one case the grill was cut with a torch so 
someone could scribble or carve his name on the 
painting. In San Luis Obispo County, probably the 
largest and finest wall painting in North America has 
been destroyed by art lovers from the nearby oil 
towns. The ruin has been accomplished not only by 
countless carved and painted names but even by 
gunfire. This depressing atavistic urge to destroy an- 
cient works of art or to identify one’s self with them 
through name and date is deeply planted in the simple 
mind—two thousand years ago, Roman soldiers were 
scratching their names on Egyptian temple walls. If 
you cannot curb the vandals, the next best thing is 
to keep temptation out of their reach. 

Indian rock paintings are known as pictographs; 
rock carvings are called petroglyphs. There are almost 
no petroglyphs in the Santa Barbara region. A few 
caves contain straight lines of pecked dots and one 
interesting cave had forty-nine petroglyphs of bear 
tracks, probably grizzly. The pictographs are invari- 


A Copy of the Pool Rock painting. Like most of the paintings 


in the region, this was done chiefly in red, black, white, buff. 
The thing like a two-headed horned lizard is gray-brown. 
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Great painting in Rocketdyne Cave, Jackass Flat area. 














ably painted on a smooth sandstone surface in a cave, 
rock shelter, or depression on a large boulder. The 
artist would work on the natural yellowish sandstone 
or on a smoke-blackened wall. The usual colors are 
red, black, and white with—rarely—yellow, brown, and 
green. The red is an iron oxide, and is found in every 
shade from bright vermilion to a dark red-brown. 
The white is some form of chalky rock and the black 
is powdered charcoal or an ore of manganese. These 
pigments were ground fine in small mortars and mixed 
with animal fat for a binder. The paint was applied 
by brush, possibly one of frayed wood fiber, or some- 
times put on with the finger. The red is the most per- 
manent of the colors; it seems to penetrate the sand- 
stone and can still be traced in caves where the white 
and black have long since disappeared. 

At all sites I have seen there has been some source 
of water nearby. Most caves with a relatively flat floor 
had bedrock mortars with sometimes a pestle still in 
place. Near one pictograph cave was a flat rock with 
nearly thirty mortar holes. These were used by the 
women to grind the acorn and chia meal, staples in 
a rough country where a lizard was considered a 


delicacy. 

There are three things that people invariably ask 
me about the pictographs. How old are they? Who 
painted them? What do they mean? These are dif- 








A The author focuses his 35 mm. camera on 
a circular design that may represent the sun. 


> An example of the thoughtless or stupid 
vandalism that competes with natural erosion 
to destroy aboriginal rock paintings which 
are known, or exposed to the elements. 















ficult questions to answer, though we can make some 
pretty good guesses. The Mission fathers who were 
on the spot at the right time were not interested in 
heathen practices and by the time the anthropologists 
came along with the questions, the Indians were gone. 
The answers went with them. 

The age of the paintings has been variously esti- 
mated at from two hundred to five hundred years, 
though some may be a great deal older. A slim clue 
to their age is that no drawings show objects reflect- 
ing European contact such as horses, cows, or build- 
ings. It is said that the pictographs at the Painted 
Cave were old when the Mission was established in 
the 1780's. This painting is in a wonderfully protected 
spot and must still look much the same as when first 
seen by the Spanish. Not so fortunate were paintings 
in the Nojoqui Valley. An ethnological report of 1882 
shows elaborate designs from these caves. All that 
remains today are a few colored smudges, the result 
of eighty years’ erosion. 

The drawings are mainly the work of the Chumash, 
whose territory stretched from Malibu Canyon west 
to Point Concepcion, north to Morro Bay, and inland 
to the west edge of the San Joaquin Valley. At the 
start of the Mission period, the Indian population 
along the Santa Barbara coast was the densest in Cali- 
fornia, numbering well over ten thousand. They are 
all gone. Less than thirty mixed-breed Chumash liv- 
ing today on a tiny reservation in the Santa Ynez 
Valley have no knowledge of their tribal traditions. 

From our knowledge of present-day Indians, it 
seems likely that the work was done by the shaman 
or medicine man and was related to tribal ceremonies. 
The shaman was the interpreter of nature and claimed 
the power to communicate with the spirits of good 
and evil. Although some are undoubtedly religious 
paintings, others may have been of a documentary or 
recording nature. The pictographs of this region are 
mostly abstract designs or formalized animal shapes. 
These include stars, spirals, suns, crosses, insects, liz- 
ards, snakes, and human figures. 

To date I have recorded some forty areas and 
photographed over eighty painted sites. When I look 
at my topographical maps I realize I have only 
scratched the surface. My thanks to Kathy Jackson 
and a very stubborn burro for starting me down an 
endlessly fascinating trail. > 











Red and white painting in Black Cave, Mutau Flat. 
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First American Artists Dr. Dockstader’s style is lively and lucid. While this makes one 
of the prize gift picture-books and reference albums, reading it is 
Indian Art in America: The Arts and Crafts of the North Amer- a highly profitable pleasure. 
ican Indian. By Frederick J. Dockstader. New York Graphic j 
Society, Greenwich, Conn. 1960. 224 pp., 70 full-color plates, Back-number Reference: “Granite Galleries,” by Jay C. von Werl- 
180 halftone illustrations. $25.00. hof, PD, July-August 1958, pp. 16-22 and cover. Illustrates ex- 
From the eminently qualified mind and hand of the Director of amples of Yokut rock painting from San Joaquin Valley foothills; 
the Museum of the American Indian, Heye Foundation, New York, strikingly different in many respects. 
the exceptional publishing organization of the New York Graphic 
Society, the fine talent of American book designer Peter Olden- 
burg, and the superb printing craftsmanship of Holland have 
come a masterpiece worthy of a subject which has long suffered 
from inadequate presentation to the general public. With Indian 
Art in America on many library and some fortunate home reading 
tables, there should come a demonstrable increase in knowledge 
and appreciation of the Indians’ contribution to the art heritage 
and potential of mankind. Such a book is long overdue. Dr. Dock- 
stader points out that, following the officially promoted resurg- 
ence of Indian craftsmanship that came in the 1930's, there has 
been an actual decline in the kind of interest it takes to keep a 
good thing going and a fresh upswing is in order if we are to 
allow the more than half a million-strong Indian minority of our 
population to make its full contribution to our culture. That 
these earliest Americans have not only made a tremendous con- 
tribution in the past but have possibly a still greater one to make 
in the future is one theme of this marvelously illustrated book. 
In addition—to look for relation to the story above this review— 
the Introduction, ‘“The Indian as an Artist,” will help, not pre- 
cisely in interpreting such things as our pictographs represent, but 
in understanding the spirit behind them (the petroglyph repro- 
duced to the right, here, is the only example of rock art given). 
That is more important than trying to attach literal meaning to 
each squiggle. 


JULY-AUGUST 1961 Petroglyph: mountain sheep. Sand Tank Canyon, 
Inyo County, California. Prehistoric. (Courtesy 
New York Graphic Society, Greenwich, Connecticut. 
Original in Museum of the American Indian ) 








(October), they drew near to the mainland in a 


Cc LI MA F E, On the following Sunday, the 8th of the said month 
































































large bay which they called Bahia de los Fumos 
because of the many smokes they saw on it. 
—Juan Paez, Cabrillo Expedition, a.p. 1542 


Here they presented us fish, there, nuts, pine nuts, 
acorns, and other seeds prepared after their 
fashion. —Pepro FacEs, A.D. 1769 


... The flames travelled swiftly to windward, con- 
suming everything in their course. 
—ALFRED ROBINSON, A.D. 1831 


RCHEOLOGICAL EVIDENCE indicates that 
[N southern California is among the longest in- 
habited areas of the Americas. Man may have come 
40,000 years ago and for many of the same reasons, 
such as climate, and by the same routes of entry as 
more recent migrants. In the expanding archeological 
record, the data of geography, geology, and anthro- 
pology are of much value for the interpretation and 
understanding of man’s relationship to the landscape 
not only in southern California but in other regions 
of the New World and beyond. Man has influenced 
as well as been influenced by the face of the land 
and the elements of the landscape. 

The first recorded descriptions of southern Cali- 
fornia are by Spanish explorers and missionaries, and 
their works form a part of the evidence for an under- 
standing of the area and its settlement by man. The 
Spaniards were immediately impressed by the natural 
resources and soon established an economic pattern 
based on grass, the resource at once available. By 
the time Alfred Robinson, a New Englander, came 
in the early 1800’s the potential observed by Pedro 
Fages and others had been exploited. There were 
thousands of cattle and immense herds of rangy mus- 
tangs roaming the lands of the mission establishments 
and the ranchos of the first settlers, many of whom 
had come first as soldiers. When the North Americans 
came as traders and then as settlers they too looked 
to the land and the grass. The Spaniards learned early 
and the North Americans soon learned that southern 
California, as other regions of the desert and semi- 
desert, wore, like Janus, two faces: rain and wealth— 
drought and ruin. This lesson had been learned much 
earlier by the first Amerindians. 

It began to rain in southern California shortly 
before Christmas in 1861 and continued for almost 
a month. There was much property damage, many 
cattle were killed, and large areas were flooded. There 
was an excellent growth of grass in the spring of 1862, 
but in the fall, the time for rain, no rain came. The 
drought continued until 1865 and this was the turn- 
ing point of the early cattle industry in southern Cali- 
fornia. Between 1860 and 1870 the herds in the Los 
Angeles area were reduced by 71 per cent. This 


The acorns of several species of oak PACIFIC DISCOVERY 
furnished one of the chief staple foods 

of many California Indian tribes. (Interior 

live oak, photo by Gayle Pickwell) 
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period illustrates the weather pattern. During the 
56-year period between 1896 and 1951 the average 
runoff in the San Gabriel River was 116,000 acre-feet, 
but in 1899 it was only 10,000 acre-feet, while in 
1922 it was 410,000 acre-feet. This record can be 
further extended by reference to the tree growth in 
the mountains adjacent to the area. The tree-ring 
records show that in a 560-year period beginning in 
A.D. 1385 the wet periods lasted about twelve years, 
the dry periods about fifteen. Dry times were as short 
as five years (1433-1438) and as long as 43 years 
(1490-1533). 

This climatic situation is further reflected in the 
distribution and varieties of plants and animals of the 
present and the past. The grasslands used by the 
Spanish and the later North Americans had been an 
attraction to the Amerindians before them and to a 
host of animals. This is indicated in the case of man 
by the archeological remains in southern California, 
and for the animals and plants by a variety of evi- 
dence including fossil remains from such localities 
as the La Brea asphalt pits. An inventory of the ani- 
mal remains found in the deposits shows that grass 
was a major factor. Animals such as camels, horses, 
pronghorns, deer, bison, ground sloths, mammoths, 
mastodonts, and elephants are plant eaters. Others 
such as sabre-tooth cats, jaguar lions, and the dire 
wolf were present because of the abundance of ani- 
mals on which they as meat eaters depended for 
food. Also reflected in the remains are some indica- 
tions of longer term changes in climate. The desert 
shrew, the peccary, and such plants as hackberry and 
juniper indicate a warmer period or periods, and the 
remains of tapir and various pines are indications of 
cooler and moister periods. Old camp sites in south- 
ern California reveal man’s use of the grass and vari- 
our seed-bearing plants. Still to be found are oval, 
basin-shaped milling stones and small cobble mullers, 
implements used to reduce hard seeds into flour for 
food. 

The present plant geography of southern Califor- 
nia may also be looked into, like a crystal ball, for 
signs of the past, and perhaps for glimpses of the 
future. The presence of many plants and weeds re- 
flects the European invasion; and in the past, as the 
climatic balance shifted, plant populations spread or 
contracted according to whether the shift was to their 
advantage or not. That the present climate has 
been a disadvantage to some is shown by the limited 
distribution of six species of pines and five species of 
cypress. These have become relict species. A number 
of plants also show special features; interpreting 
these may be of value not only in understanding the 
plant distributions but also indirectly perhaps in 
determining the presence of man. Many of the plants 
are pyrophytes. They have some resistance to and/or 


California’s abundant grasses formed the 

basis of the early-day cattle-ranching economy. 
Wild oats have largely replaced the native grasses, 
as here on Mount Diablo. ( Author ) 














A The pifion pine was—and is—an important 
source of food in the arid Southwest. ( Author) 
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< Desert-dwelling Indians were extremely adept 
at finding a great variety, if not quantity, of animal 
and vegetable food in their country. (Author ) 


dependence on fire and the effects of fire. Cones of 
a number of species of pines remain on the trees 
unopened for years and after a fire the cones open 
and drop seeds for a new crop. Many trees also have 
thick or moist bark, an advantage when there is a 
fire or during periods of long drought. Of the plants 
of the chaparral, some like the manzanita sprout 
from root crowns after a fire when the whole bush 
has been burned. Grasses also withstand fire if the 
growth has not been too heavy so that the fire is very 
hot and kills the root crown. It has been noted that 
when annual burning of grasslands is stopped the 
shrubs and trees of the woodland extend their distribu- 
tion into grass areas. A number of ecologists have sug- 
gested that soil, climate, and fire are among the 
controls in the plant communities of grasslands, chap- 
arral, and woodlands and that all play primary and 
secondary parts in establishing and continuing plant 
distribution patterns. 

The origins of fires in past times have been an 
issue for debate. Some who have studied the problem 
suggest that most fires are the result of man’s pres- 
ence and his always careless use of fire. Fires can 
also be started by natural phenomena such as light- 















< The screwbean (shown) and honeypod mesquite were 
an abundant source of food in the desert. ( Pickwell) 





> This 55-year-old post card illustrates weighty testimony to 
the quantity of seed-meal once ground and eaten in California. 
(Courtesy of Edith Greame Kelley, Berkeley ) 
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The La Brea tar pits, together with the park built around them and the 
replicas of their ancient victims, and modern Los Angeles buildings, represent 
enormous extremes in time, climate, and life in southern California. 


ning, volcanic eruption, and combustion in peat bogs. 
Fire was here in the very ancient past. Charred logs 
are found in petrified forests of the Triassic age of 
around 180,000,000 years ago and charcoal occurs in 
Pliocene formations 8,000,000 years old. It has also 
been noted that the grassland-chaparral-woodland 
pattern is as old or older than the Pliocene. Evidence 
of fire increases in the Pleistocene when man ap- 
peared on the landscape. Accounting for the develop- 
ment of pyrophytic plants entirely on the basis of 
natural causes is a problem because of the limited 
nature of these factors; but thunderstorm areas are 
widespread, perhaps were once more common, and 
no doubt were important. The coastal region of 
southern California now has few thunderstorms, yet 
a number of the native plants are pyrophytes. 

Man with fire has been a factor in southern Cali- 
fornia in recent times. In the fall when the plant 
cover is dry or in times of drought man’s careless 
handling of fire has often resulted in the burning of 
large areas of grasslands, chaparral, woodlands, and 
forests. The first men to come into the region used 
fire for cooking, for warmth, as an aid in hunting and 
gathering, and perhaps—just like other people— 
merely to see the fire burn. To get pine nuts some 
groups of later Amerindians built a fire about the base 


Some Southern Californians 


The Cahuilla Indians: The Men Called Master. By Harry C. 
James. Westernlore Press, Los Angeles. 1960. 185 pp., line draw- 
ings by Don Louis Perceval and Carl Eytel, 25 photos. $7.50. 

The southern California desert-mountain area from Palm Springs 

outward to Anza and Hemet is the ancient homeland of a scat- 

tered Indian ‘‘tribe,”’ the Cahuilla. Harry C. James (sometime 

PD contributor, author of The Hopi Indians and other books) 

lives near them, at Banning, and with his gift of sympathetic 

understanding of Indians as people—not merely as underprivileged 
minority groups—has given us this account of their past and pres- 
ent, with a look into the problems of a future complicated as much 
as simplified by recent shifts in Federal and state policy towards 

Indians in general. His account of the old way of life—scratching 

a living, and not necessarily always a bad one, out of ground that 

would starve a white man—nicely details portions of the broad 

design laid down in Malcolm Farmer’s article above. Read the 
book for its own sake, however, and you will probably agree that 

“Indians who were able to triumph over so inimical an environ- 

ment .. . and who, in less than 100 years, could rise from a prim- 

itive society of seed-gatherers and hunters . . . to take their place 
in today’s complex world, have earned the right to be considered 

California’s ‘master’ tribe.” 





of a tree, felling it with all its load. The cones were 
gathered, put into a pile or a pit, and burned to free 
the nuts. Such methods resulted in considerable 
charcoal and may have very often set fire to surround- 
ing grass and brush on the dry hillsides of the fall 
gathering season. Grass and chaparral were also 
burned to improve the crop of the following year 
and to drive game into the open. All of these tech- 
niques were used by the Amerindians of the Far West. 
Man’s influence may not have been primary in the 
development of the pyrophytes but it probably en- 
couraged the spread of these plants. 

Many finds which some regard as proof man was in 
the Americas over 11,000 years ago have been ques- 
tioned, but evidence has been accumulating. Human 
skeletons found deeply buried in a bog area near the 
Baldwin Hills, southwest of Los Angeles, have been 
shown to be contemporaneous with mastodon remains 
in the same formation. A skeleton and a few artifacts 
have been found in one of the pits at the La Brea 
asphalt deposit associated with remains of an extinct 
bird. Artifacts in a deep level of a camping place at 
Malaga Cove near Redondo Beach are of types which 
may be old. Excavations by Adan Treganza of San 
Francisco State College and others have disclosed an 
old complex of tools in Topango Canyon north and 



















Cahuilla Indians 
gathering and grinding 
food, southern California. 
From top down: carrying 
net with tumpline beating 
seeds into a basket; 
grinding acorns in stone 
metate with basket-hopper; 
grinding acorns in bedrock 
grinding hole. (Drawn by 
Don Louis Perceval for 
The Cahuilla Indians by 
Harry C. James. Courtesy 
Westernlore Press ) 





ONG SUMMER DAyYs and warm summer nights are made 
lL to order for the naturalist. No matter what your spe- 
cial interest you will be sure to find much to see, hear, 
and enjoy in the out-of-doors during July and August. 
Whether you go to the mountains, the seashore, or stay 
at home, be on the lookout for something new in nature. 
Broaden your horizen by learning a few things outside 
your own field. If you are a bird-watcher or a botanist, 
see how many new insects you can learn; if you are an 
entomologist, find out something about those birds or 
mammals you see so often but can’t just place. If you have 
always relied only on sight identification try to recognize 
your bird, frog, or insect friends by their voices. Many 


FOCUS ON NATURE witn at 


good recordings of animal voices are now available. 

Whatever your particular interest, neglect it a little on 
your next outing in order to get a broader view of nature. 
Actually, this is something most of us always say we're 
going to do but never seem to get around to. I know that 
every time I see certain weeds I resolve to check on their 
exact identity the first chance I get. This has been going 
on for years, but I hereby resolve not to let another month 
go by without checking up on those familiar-looking 
weeds. I hope that you, too, will decide to learn a little 
bit about those birds butterflies, beetles, wildflowers, liz- 
ards, or rocks that you have been wondering about for 
so long—now, this summer. 





west of Los Angeles. None of these finds has been 
well established chronologically, but more recent dis- 
coveries support their antiquity and push back the 
span of occupation. At Santa Rosa Island, Phil C. 
Orr of the Santa Barbara Museum of Natural History 
has found evidence of fire and burned dwarf mam- 
moth bones in a formation which has been dated by 
radioactive carbon 14 counts at some 29,650 years 
ago. In the San Diego area George F. Carter of Johns 
Hopkins University has described fire-broken rock, 
charcoal, and purposefully shaped stone in forma- 
tions which may date in the third interglacial period, 
more than 30,000 years ago. In the Lake Chapala 
Basin in central Baja California, Brigham Arnold of 
Sacramento State College has found fire-broken 
rocks and some implements in formations of the late 
Pleistocene. Discoveries elsewhere in the Far West, 
many well supported by geological evidence, indi- 
cate man’s presence and support the conclusion that 
man has been in North America more than 30,000 
years. 

When the Spaniards arrived in southern California 
in the 16th century the Amerindians were mostly 
seed-gatherers. Grass seeds, pine nuts, acorns, and 
various other seeds were basic in their subsistence 
pattern. In years when the rains came there was an 
abundance but in dry years the people often went 
hungry. Most of the seeds were prepared by grind- 
ing on basin-shaped milling stones and gruel, mush, 
or cakes were made of the flour. Acorns were ground 
in a mortar and archeological data indicate that it 
was not until later periods that this implement was 
of major importance. The basin milling stone was the 
earliest. The seed using pattern was well known in 
much of California, the Intermontane area east of 
the Sierra Nevada, the Southwest of Arizona, New 
Mexico, and northwest Mexico, and into Mesoamer- 
ica. It was an old pattern and was of importance to 
the development and spread of agriculture in the 
Americas. When man moved into Mesoamerica and 
found the ancestral maize plants he made the basic 
discovery but he had the cultural inventory, includ- 
ing the implements such as the milling stone, to ap- 
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preciate the new plant. As the use of maize developed, 
spread north among the seed users, and finally 
reached the Southwest about 5,000 years ago, the 
milling stone was improved for grinding maize. The 
surface was flattened and the muller was made larger 
to be used with two hands in a back and forth motion. 
The improved milling stone also spread north out of 
Mesoamerica. It even spread beyond the peoples 
who got the new maize, into the old areas of the basin 
milling stone. 

An expanding body of evidence suggests that dur- 
ing the later part of the Pleistocene when there was 
an extensive animal population in southern Califor- 
nia, when the great ice masses were on the land to 
the north, during their waxing and waning, and the 
accompanying eustatic fluctuations of the level of the 
seas, man entered the Americas across the land 
bridge, Beringia, from Asia. He migrated south, fol- 
lowing the seasons and the food supply, and soon 
reached southern California through the same passes 
from the interior used by later Amerindians, by the 
Spanish in their explorations, and by the North Amer- 
icans—routes which are still used today. The first in- 
habitants used the grasslands, chaparral, and wood- 
lands and may have had a hand in their patterning 
and continuation. Animals now long extinct also mi- 
grated in and out of southern California according to 
the fluctuations of the climate. These early people 
used the milling stone, which was also known in 
Eurasia and may have been known and used by the 
first people who came into the Americas. Fire was 
known and used. During the latter part of the Pleisto- 
cene, southern California may have been a refuge 
area for game and plants, a factor which would also 
have attracted man: hunters and gatherers. Climatic 
factors are of major importance in the ecology of 
southern California, but man has influenced as well 
as utilized the area in which he lived. Southern Cali- 
fornia shows the scars of man’s more recent shaping 
of the landscape, but there are also evidences of his 
past occupations and these are of value for the inter- 
pretation and understanding of the culture history of 
man in southern California and the Far West. 2 
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In the Interior Valleys Watch For — 
Sphinx Moths and Egrets 


Loox for colonies of Common Egret in July high in cotton- 
wood or eucalyptus trees. Later these birds will scatter 
pretty widely through the marshes, bays, and other aquatic 
habitats. This graceful white heron is well worth observ- 
ing. Note the long, white plumes that used to adorn hats. 

The large, green caterpillars of the Big Poplar Sphinx 
Moth (Pachysphinx modesta occidentalis) feed on cotton- 
wood leaves but you are most likely to see this beautiful 
moth flying about an electric light or neon sign late at 
night. 





A Scorpion. 
< Tarantula. 
(Smith ) 





At the Seashore Watch For — Cormorants 


PERCHED on the rocks offshore or flying silently by in for- 
mation you will see large, long-necked black birds. They 
may be Pelagic Cormorants, Brandt’s Cormorants or 
Double-crested Cormorants. When you get a closer look 
you can distinguish them for the Double-crested has an 
orange-yellow throat pouch, Brandt’s has a blue pouch 
with a buff patch behind it and the smaller Pelagic has a 
dull red throat patch. 


> Coast at 
Carmel, Calif. 
Double-crested 
Cormorants. 
(Photos by Allan 
D. Cruickshank ) 


JULY-AUGUST 1961 



























A Common Egrets, 
Los Banos, Calif. 
> Sphinx Moth. 
(A. & E. Smith) 


< San Benito Co. 
hills, Hollister, 
California. 


In the Dry Foothills and Desert Areas 
Watch For — Tarantulas and Scorpions 


Ir you pRIvE along a country road in August you will 
probably see one of the large tarantulas scamper across 
in front of your car. And if you turn over enough rocks 
and logs you will find a scorpion. In neither case is their 
venom fatal to man although certain individuals may be 
more susceptible or allergic to the venom. (Of course, the 
Black Widow spider is poisonous to man as are certain 
tree scorpions in Arizona and Mexico). 














































B EFORE this year is out the initials IUCN and the 
B designation Century 21 should be as familiar as 
their own names to conservationists of every con- 
tinent.” Stewart Udall, Secretary of the Interior, made 
this statement in February this year as he visited with 
a group of park people in his office in Washington. 

We were there to seek the new Secretary's support 
in the job of planning and organizing the first World 
Conference on National Parks, to be held in Seattle 
June 30 — July 7, 1962, along with the Century 21 
Exposition. Mr. Udall’s friendly, inquisitive concern 
about our mission was gratifying and encouraging. 

Interior—the “Home” department as it was called 
in its earliest days, well over 100 years ago—has stag- 
gering obligations in reclamation, public lands, fish 
and game, oil and gas, and a number of other fields, 
which make it a vital and complex natural resources 
operation. In seeing the Secretary about national 
parks, we were recognizing still another of his re- 
sponsibilities. But it was not only our own parks we 
came to talk about this time. Our discussion had to 
do with national parks all around the world, in terms 
implied by the full name of [UCN —International 
Union for the Conservation of Natural Resources— 
and in view of the outlook on national parks in every 
continent. 

The United Nations has 99 member countries. 
Within their borders are more than 400 national parks. 
There are besides over 3,000 nature reserves in 61 of 
these UN countries. “That record,” Secretary Udall 
declared, “is an imposing testimonial to the efforts 
of people everywhere who are maintaining and im- 
proving human dignity through the conservation of 
cultural scenic resources.” 

At Athens in 1948 Dr. Tsuyoshi Tamura, venerable 
father of the National Park System of Japan, urged 
consideration of a first World Conference on National 
Parks. This was during the Sixth General Assembly 
of the IUCN. The setting was the ancient and inspir- 


6 A Meeting with Stewart L. Udall in the Secretary’s office are George L. Collins (left) and Doris F. Leonard 
from San Francisco and Undersecretary of the Interior James Carr (right). 


National Parks 


Parks, at the Century 21 Exposition, 
Seattle, Summer 1962 


ing amphitheater at Delphi where the closing session 
of the Assembly was held. The thought was well re- 
ceived, and during the Seventh General Assembly of 
the IUCN at Warsaw in 1960 the Executive Board put 
the conference idea to the more than 200 delegates 
from 31 countries. All these nations—the Iron Cur- 
tain countries unequivocally included—voiced unani- 
mous approval of this challenging idea. The Board 
then determined to hold the conference in Seattle in 
the summer of 1962 under the Century 21 banner. 

The International Commission on National Parks 
of the IUCN went to work at once to plan and organ- 
ize the conference. Dr. Harold J. Coolidge of the 
National Academy of Sciences staff, U.S. Vice- 
President of the IUCN and Chairman of the Union’s 
International Commission on National Parks, welded 
a number of conference advocates at home and 
abroad into a task force for planning, program devis- 
ing, raising funds, and pushing the conference ahead 
on all fronts. ; 

“The response has been most encouraging,” Dr. 
Coolidge reported to Secretary Udall. “Full codpera- 
tion is being received from the member organizations 
of the Natural Resources Council, and from the Coun- 
cil as a whole acting as a principal conference host.” 

Century 21 authorities and conservation leaders 
throughout the world and particularly in the Pacific 
Northwest—including the Washington Delegation to 
Congress—have been quick to see the values of an in- 
ternational park conference at Seattle. The Exposition 
will stimulate world travel, and Century 21 authori- 
ties have already offered vital space for meetings and 
exhibits. Seattle is noted as one of our most beautiful 
and hospitable cities. For a park conference it has 
the advantage of being close to Olympic and Mount 
Rainier national parks as well as many state, county, 
and city parks. Seattle also offers fabulous waterways 
and other out-of-door attractions. And it is ennobled 
by many institutions of the arts, sciences, industry, 
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tional 
a. 
and commerce. It is well endowed for a world’s fair. _ ordination of programs. Each session will have special- 
The conference will provide a rare opportunity for _ists at hand to deal with particular questions as they 
the growth of understanding among those ranking arise. This system, with conveners and discussants, 
officials of each country in whose hands are parks and — appears to produce the greatest degree of personal 
reserves. These men need to keep before them the interest, participation, and fellowship. Proceedings 
whole meaning of their natural and historic resources will of course be recorded and published. 
of compelling scenic beauty and scientific and human Explaining the significance of the conference to 
interest. In most countries the approach to conserva- Secretary Udall, we noted that it will be a first in 
tion of the national park heritage, including the full _ this important respect: representatives of the United 
range of cultural values, is through pride of homeland. _ Nations countries who are charged with planning and 
The distinctive native traditions exemplified in the administering national parks and reserves at home 
scenery, wildlife, historic objects, and other resources will meet together for the first time to exchange infor- 
that comprise the cultural pattern of each country _—_ mation and to develop plans for improving the man- 
must be recognized. They are fundamental to the ad- — agement of their own parks and reserves by learning 
vancement of the park movement everywhere under _ how others do it. They will learn about technical aid 
the ideals of international understanding. from specialists in the park field, and about funds 
Thus the first World Conference on National Parks from bilateral international technical aid programs. 
was conceived. Secretary Udall, working with the The conference will give the United States a chance 
Secretary of State, members of Congress, and others, to demonstrate the most useful attributes of its Na- 
has gained essential Federal recognition of and par- tional Park System conservation program, and to 
ticipation in the project. explain American means and methods of meeting the 
The conference program provides for five days of _ parks challenge, some of which will work in other 
indoor symposia at Seattle, with conveners, specialists, parts of the world. It will give U.S. participants the 
and discussants moving the agenda with maximum _ benefit of comment and criticism from visiting park- 
spirit and interest. During this period there will be men—we will gain new ideas to put to work in our 
fellowship activities giving Seattleites a chance to | dynamic American park scene. 
show their renowned hospitality to the visiting dele- At the conclusion of our meeting Secretary Udall 
gates. After the five days of indoor symposia there _ said: “I believe that the visiting delegates will take 
will be organized field trips to Olympic and Mount home with them inspiration from this great confer- 
Rainier national parks. Those who are planning the _ ence now in the making, and will have the desire to 
conference hope it will be possible to include trips to _— protect their parks and reserves through reinforce- 
parks as distant as Yellowstone, Grand Teton, and ment of their own laws, rules, and regulations. We 
Waterton-Glacier International Peace Park. feel that they will be stimulated to invite experts to 
It is planned to divide the program into four main _ visit their parks and reserves, and to send their key 
sessions beginning with “National Parks and Equiva- _ people as observers in the parks of other countries. 
lent Reserves Provide Opportunity for Conservation — That is the spirit of the Department of the Interior, 
Education”—a stiff title, but the subject of the widest _as it is the spirit of the conference theme—“National 
import to the most people. Next comes research; then Parks are of International Significance for all United 
park administration; and finally the international co- Nations Countries.” > 
nard A PD’s editor (far left) met with the Steering Committee of the World Conference on National Parks— 27 
ght). (left to right) Walter Starr, Robert C. Miller, Harold J. Coolidge, Richard M. Leonard, George L. Collins, 


and Doris F. Leonard—just before press time, in Dr. Miller’s office at the California 
Academy of Sciences, San Francisco. 











Winds fimong the Stats 


O* NoveMBER 12, 1960, at 8:25 a.m., there oc- 
curred a giant eruption of seething hot hydrogen 
gas which rose from the surface of the sun, covering 
a region great enough to engulf the earth twenty 
times.* It was one of many such titanic explosions 
that have been seen to occur on the restless surface of 
the sun over the years. This eruption, however, 
heralded the beginning of a violent period of activity 
which kept solar observers busy for more than a week. 

Almost exactly 24 hours after the first outburst, the 
earth was showered with a dense stream of electrified 
particles which spun into twisting and spiralling orbits 
around the magnetic frame of the earth to cause mag- 

* James F. Brockman, “Solar Disturbances and Radio Com- 
munication Forecasts,” Sky and Telescope, XXI, 6, June 1961, 


p- 322. 


netic storms, short-wave radio disturbance, and 
magnificent auroral displays. The sun blew a blast of 
electric gas across nearly a hundred million miles of 
space in less than 25 hours, and the earth felt the 
electric and magnetic stress of the swift and tenuous 
wind from the sun. A 

Such spectacular gusts in the stream of particles 
from the sun are only striking irregularities in the more 
steady solar wind which buffets the earth all the time. 
Such a steady outpouring of material from the sun 
was suspected for many years, but has been verified 
only as recently as March of 1961. The satellite Ex- 
plorer X was equipped with instruments to measure 
the magnetic fields around the earth at distances of 


+ Jay Holmes, ‘Solar Wind Existence Is Proven,’’ Missiles and 
Rockets, April 24, 1961, p. 17. 


8 A The great solar flare of 12 November 1960, photographed in hydrogen light. 
The bright area in the upper center of the sun’s disc is the flare. Other light areas indicate 

regions of lesser activity. The elongated dark areas are clouds of cool hydrogen gas hovering 

above the sun’s brighter surface. (Sacramento Peak Observatory, Sunspot, Arizona ) 
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50,000 miles to 140,000 miles. After only two days 
of operation, the satellite’s batteries gave out, but not 
before the radio aboard had sent back measurements 
of the direction and strength of the magnetic field 
through which it was passing. The accompanying 
diagram shows the shape of the sun’s magnetic field 
with and without a solar wind. Condition (c) was 
found to exist. 

This surprising outpouring of tons of material from 
the sun has been verified almost simultaneously with 
a discovery of a similar but far heavier discharge of 
gas from several of the giant red stars. In a May 14, 
1961, news release from the California Institute of 
Technology, it was announced that Dr. Armin 
Deutsch of the Mt. Wilson and Palomar Observa- 
tories had discovered a stellar wind originating in a 
giant red star known as Alpha Herculis. The wind 
was discovered streaming past a much smaller com- 
panion star a hundred million miles from the giant. 

The source of the energy to create these stellar 
winds is not entirely understood. The gas molecules 
are ejected at speeds that should be inadequate to 
cause them to leave the star completely. They should 
abruptly fall back under the tremendous gravita- 
tional pull of the star. The gases stream outward at 
speeds of somewhat less than 100,000 miles per hour. 

Some other stars are known to expel matter. Among 
these are exploding stars known as novae and super 
novae (see “5,000 Years to China—by Atomic Energy,” 
Pacific Discovery, September-October 1955, page 29). 

It has been recognized for some time that stars 
show anomalous amounts of heavy elements in their 
atmospheres. The elementary material from which 
stars should be born is hydrogen. This is the simplest 
and the lightest of all the elements, and is the prin- 
cipal constituent of the stars. But heavier elements 
such as calcium, sodium, strontium, and iron are found 
in surprising abundance in some of the stars. These 
elements are created slowly within the depths of the 
hotter stars and it is now believed that this material 
is poured out into space from the aged red stars to 
contribute to the material from which new stars are 
formed. It is now estimated that stars presently in 
formation are condensing from material of which half 
came from older stars. 

The remark has been made that our sun is prob- 
ably a third generation star, meaning that it probably 
contains material that was used and cast off in the 
evolutionary development of two previous stellar an- 
cestors. If this is so, and it may well be, then the planet 
earth, which was most certainly formed from the 
same material as the sun, is also made up almost en- 
tirely of used material. And we, denizens of earth, 
having evolved from its dust and its seas, have truly 
been spawned by the stars. The atoms of our bones 
and sinew once drifted across the wastes between the 
stars on the wings of interstellar winds. G.W.B. 


The solar magnetic field is drastically affected by the flow of electri- 
fied particles making up the solar wind. (Diagram reprinted from 
Missiles and Rockets, © American Aviation Publications, Inc. ) 
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Conducted by George W. Bunton and 0. Richard Norton 


SKY DIARY 


July, August, September, 1961 
(All Times are Pactric DayLicHt SAviNG TIME) 


Phases of the Moon 
@ Last Quarter July 4 8:33 P.M. 
@ New Moon 12 12:12 p.m. 
® First Quarter 20 4:14 p.m. 
© Full Moon 27 12:51 p.m. 
@ Last Quarter August 3 4:48 a.m. 
@ New Moon ll 3:36 a.m. 
® First Quarter 19 3:52 a.m. 
© Full Moon 25 8:11 p.m. 
@ Last Quarter September 1 4:06 p.m. 
@® New Moon 9 7:50 p.m. 
® First Quarter 17 1:24 p.m. 
@ Full Moon 24 4:34 aM. 

The Planets 


Mercury: can be seen rising one hour before the sun in mid-July. 
Its maximum western elongation will be 20° at that time. By 
August 14, Mercury enters superior conjunction with the sun and 
is therefore not observable. Mercury again appears in the evening 
sky in mid-September. It reaches greatest eastern elongation of 
26° on August 29 and is then well placed for observation. 

Venus: is a conspicuous object in the morning sky rising about 2 
hours before the sun by the end of July. It continues to decrease 
in brightness throughout these three months as’ it moves further 
away from the earth. Its magnitude decreases from —3.9 on July 1 
to —3.4 by the end of September. 

Earth: reaches heliocentric longitude of 0° on September 21 
marking the first day of Autumn in the Northern Hemisphere and 
Spring in the Southern Hemisphere. At this time, the sun is 
directly overhead for observers at the Equator. 

Mars: can be found in Leo in July shining inconspicuously at 
+1.9 magnitude. Its rapid eastward motion will carry it into 
Virgo by mid-August where it will remain throughout September. 
The red planet sets about 3 hours after the sun by the end of 
July. By the end of September it will be seen in the evening 
twilight setting only an hour after the sun. 

Jupiter: is in opposition to the sun on July 25 and then rises at 
sunset shining at magnitude —2.3 and can be observed all night. 
Throughout these 3 months, Jupiter is in retrograde motion as 
the earth passes it. This retrograde motion will carry Jupiter 
from Capricornus to Sagittarius by mid-August. The giant 
planet will remain in Sagittarius through September and October. 
Saturn: rises only a few minutes before Jupiter and about 2 
hours after sunset in early July. Saturn remains about 10° west 
of Jupiter decreasing in brightness from +0.3 to +0.7 during the 
summer months. The ringed planet is traveling in retrograde 
motion in Sagittarius and reaches opposition to the sun on July 19. 
Special Events: An annular eclipse of the sun will take place on 
August 11 but will not be seen by observers in North America. It 
will be visible to observers in South America, South Africa, and 
Antarctica. 

A partial eclipse of the moon will occur on August 25 that 
will be visible in Europe, Africa, parts of Asia, South America, 
and North America except on the west coast. The west coast will 
have an opportunity, however, to witness the ending of the 
eclipse when the full moon rises at 7:05 p.m. on that date. 
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(a) IF SOLAR WIND DID NOT EXIST 
(b) WITH MODERATE SOLAR WIND 
cg (c) WITH STRONG SOLAR WIND 
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Good things in bunches 


Art of the World: Non-European Cultures, the Historical, 
Sociological and Religious Backgrounds. Crown Pub- 
lishers, Inc., New York. 

The Art of the Stone Age: Forty Thousand Years of Rock 
Art. By Hans-Georg Bandi, Henri Breuil, Lilo Berger- 
Kirchner, Henri Lhote, Erik Holm, Andreas Lommel. 
1961. 249 pp., 60 tipped-in illustrations in full color, 66 
text figs. in line, 8 maps. $5.95. 

India: Five Thousand Years of Indian Art. By Hermann 
Goetz. 1959. 275 pp., over 60 hand-tipped plates in full 
color, 2 maps. $5.95. 

Indonesia: The Art of an Island Group. By Frits A. 
Wagner. 1959. 257 pp., 61 full-color tipped-in plates, 
35 text figs. and maps in line. $5.95. 

The Art of China: Spirit and Society. By Werner Speiser. 
1961. 257 pp., 60 hand-tipped plates in full color, text 
figs. and maps in line. $5.95. 


Generations of Westerners have been brought up on the 
great and rich traditions of Greco-Roman, medieval and 
renaissance European, and romantic and modern Western 
art, with sometimes a dash of Oriental and ancient Egyp- 
tian. Our present adult generation is virtually the first to 
be put in the way of knowing and appreciating a little of 
the so-called Primitive, beginning perhaps with African 
sculpture. Just lately the floodgates have been opened to 
the whole world of man’s artistic activity from the earliest 
stone age on down, and wherever it is to be found. The 
present Art of the World series is certainly one of the most 
commendable publishing ventures to follow this great 
awakening, promising as it does at moderate cost a 16- 
volume library of these heretofore practically unknown 
(except to scholars and a few travelers in far-out places ) 
areas of artistic production which deserve our attention 
just as much as the traditional stuff of our own culture. A 
library of art needless to say can be only flat reproductions 
of flat paintings and round sculptures (and everything in 
between) or other artifacts, plus descriptive and interpre- 
tive text. It will be as good as the authority of its authors 
and the quality of its graphic reproductions. In the Crown 
series, among authors of The Art of the Stone Age, for in- 
stance, are some no less than first-rank in their field. The 
color plates in all these volumes could be surpassed only 
in a far more costly reproductive process. They can be 
so lavishly bestowed on moderately priced books only 
because they are printed in Europe. I find them excellent 
in comparison with everything I have seen at any price. 
They are in fact superb. 

Space does not permit discussion of each volume here 
in detail. Readers of Campbell Grant’s “Ancient Art in the 
Wilderness” may be disappointed to find nothing in this 
Stone Age volume about our Indian rock paintings or 
petroglyphs. It deals with Franco-Cantabrian rock art, 
that of the Spanish Levant, the Maghreb and Sahara, 
South Africa, and Australia—more than enough to fill a 
larger volume than this. But Ancient America is on the list 
of coming volumes, besides Africa, Australia and the Pa- 
cific Islands, Egypt, Mesopotamia and Asia Minor, Pre- 
Islamic Persion Art, The Asians of the Steppes (here we 
shall see some far distant background to our early Ameri- 
can Indian art), Islam, Southeast Asia, Tibet and Korea 
(an interesting linkage), Buddhist Art, and Japan. 

The Franco-Ibero-African stone age material can hardly 
be considered along with the American except compara- 
tively; but the “further reader” of Grant’s article will find 
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comparisons most interesting and rewarding. So look at 
this volume, and watch for the Ancient America to come. 


The Orion Book of the Sky. By Jean-Claude Pecker. The 
Orion Press, New York. 1960. 112 pp., over 50 illus., 
incl. 12 in full color. $6.95. 

The Orion Book of the Sun. By Etienne Lalou. The Orion 
Press, New York. 1960. 108 pp., over 50 illus., incl. 12 
in full color. $6.95. 

The Orion Book of Time. By Frangois le Lionnais. The 
Orion Press, New York. 1960. 110 pp., over 50 illus., 
incl. 12 in full color. 

The Orion Book of Evolution. By Jean Rostand. The Orion 
Press, New York. 1961. 102 pp., over 70 illus., incl. 12 
in full color. $6.95. 


With a veritable high tide of books about almost every- 
thing in series running full upon us, we the consumers are 
inevitably becoming less easily impressed with each new 
offering of the publishers. Along comes the Orion series, 
however, and the impression is pleasing. The format, to 
begin with, is the wider-than-high kind, not common. 
Then the flip-through reveals a satisfying quantity of illus- 
tration which may range in fascinating variety from (in 
The Sky) an Australian aboriginal bark painting of 
“moon-man and the tides” to the latest from Mount Palo- 
mar of “the ring-shaped nebula of Lyra” in full color. This 
range of illustration, one quickly finds, is also that of the 
text. For what these handsome little Orion books aim for 
is to capsule with flavor the whole history of man’s think- 
ing in each major branch of science, history, and art. Texts 
must be authoritative, of course, to hit the mark (it is 
obvious from the authors’ names above that Orion has 
taken over a series being published in France, authors 
not likely to be known to the U.S. general public; the 
Evolution jacket says “Rostand has won world-wide recog- 
nition as a leader in experimental biology,” etc.). But I 
think the artful way in which illustrations have been put 
to work with the texts will further the success of this series 
in any language. The other title published is Balloons 
(“man’s first attempts to sail over the earth in balloons, 
an exciting survey”); coming this fall are Volcanoes and 
The Written Word. The series, Orion hopes, “will eventu- 
ally constitute an essential encyclopedia for modern man.” 
The Sun is commended as further reading to anyone 
warmed to the subject by this issue’s Astronomy article. 
With its color frontispiece “the sun as seen by a child of 
four” and a discussion of earliest known beliefs leading 
through to most recent observatory close-ups of surface 
phenomena and a closing page on “the sun’s future,” this 
should more than satisfy the general reader. D.G.K. 


He matched our mountains 


King of the Mountain Men. By Gene Caesar. E. P. Dutton 
and Co., Inc., New York, 1961. 317 pp., including 12 
halftone illustrations and 4 maps. Excellent bibliog- 
raphy and annotations by Chapter. $4.95. 


To the easterner of his time Jim Bridger was a colorful 
liar, but to his fellow fur trappers he was the undisputed 
king of the mountain men. At the age of eighteen he 
entered the wilderness of the Rocky Mountains from which 
he didn’t return for seventeen years. His life, 1804 to 1881, 
spanned the great period of fur trading in the Rocky Moun- 
tain area. Trapper, Indian fighter, hunter and guide, he 
was a living legend in his own time. He married an Indian 
princess; he discovered the Great Salt Lake and for many 
years along with other mountain men, believed that he 
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had reached the Pacific Ocean. His tales of geysers and 
petrified forests of Yellowstone are still repeated. Jim 
Bridger, along with Kit Carson, Joe Meek, Jim Beckworth, 
and other mountain men, were the true explorers of the 
west. They blazed the first trails over mountain passes in 
their search for furs. With the death of the fur trade these 
same men served as guides to surveyors, army detach- 
ments, and wagon trains. 

While Gene Caesar does not add anything new to the 
life and legends of “Old Gabe” he presents a colorfully 
written, fast moving book. M.F.C. 


Of time and clime 


Man’s Journey Through Time. By L. S. Palmer. Philosoph- 
ical Library, New York, 1959. xv + 184 pp., including 
55 illustrations, 9 tables. $? 


The evolution of man and the origin of his culture in the 
Old World is the subject of this volume. Professor Palmer 
draws on many fields of science in his attempt to trace 
man’s development through the ages. He presents the 
essential knowledge that man has of his own origin as well 
as the basic scientific information needed to comprehend 
it. His explanations are direct and concise and are pre- 
sented in a logical manner. As might be expected of one 
with a background in physics, the author makes the most 
of the use of graphs in showing the relationship of man’s 
physical evolution to his cultural development. 

While textbookish in nature, Man’s Journey Through 
Time is a highly readable work, well illustrated, and with 
a comprehensive index suitable for the layman as well as 
the beginning student. M.F.C. 


California Through the Ages: The Geological Story of a 
Great State. By William J. Miller. Westernlore Press, 
Los Angeles. 1957. xi + 264 pp., 108 halftone and line 
figs. $6.50. 


In so many respects is the state of California a physical as 
well as a political entity, it makes perfectly good sense to 
put out guides and various descriptive works with “Cali- 
fornia” or “of California” a defining part of the title. Few 
geographical areas of comparable size, however, embrace 
such a diversity of natural attributes—climate, wildlife, 
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landscape forms and structures. And because some knowl- 
edge of its physiographic history—how the landforms 
became what they are—is extremely helpful, if not essen- 
tial, to an understanding of California’s distinctive flora 
and fauna, its amazingly diversified climates, and even its 
human history, such a book as this by a recently retired 
University of California professor of geology is welcome 
indeed. 

Malcolm F. Farmer's article in this issue is necessarily 
too brief to permit the kind of stage setting it would take to 
define adequately the geographical entity “southern Cali- 
fornia” (a capital $, many writers to the contrary, would 
automatically give it the political status of South Dakota 
or West Virginia). Dr. Miller’s book does this for you and 
a good deal more. You will find that the great southeast- 
ward bend at Point Concepcion and the striking arc of the 
Sierra crest swinging coastward to meet it via the Tehach- 
api and Santa Ynez mountains do in fact mark off a distinct 
geographical region. The area so markedly characterized 
by such big and bold features as the Mojave and Colorado 
deserts and the Transverse and Peninsular ranges, shares 
with the rest of the state a long, complex, fascinating his- 
tory, from Archeozoic time to the Quaternary. In re- 
strained, explicit manner, California Through the Ages 
opens and interprets the pages of that history as written 
in the rocks, epoch by epoch, and region by region. 
After opening with a general introduction to geologic con- 
cepts and processes, and a chapter on California’s geo- 
morphic provinces, it launches directly into the principal 
time divisions, reviewing each province in turn under 
each era. 


A Peculiar Piece of Desert: the Story of California’s Mo- 
rongo Basin. By Lulu Rasmussen O’Neal. Westernlore 
Press, Los Angeles. 1957. 208 pp., 17 photos, endpaper 
map. $7.50. 


Getting down to the fine points, here is a compilation of 
fact and lore relating to that particular portion of southern 
California which links the Mojave and Colorado deserts 
and at the same time forms a gateway between desert and 
coastal regions. Astride the San Bernardino Base Line, it 
centers on Twentynine Palms and embraces a sizable part 
of Joshua Tree National Monument. Geologically, it be- 
longs to Recent time; human comings and goings date back 
at least 25 thousand years, as the signs are read. These 
make the bulk of Lulu O’Neal’s well documented book. 
There is the usual succession of Indians, Spaniards, Amer- 
icans, explorers, missionaries, railroaders, miners, settlers, 
drifters, and now the seekers of desert-for-its-own-sake 
who find in this “peculiar piece” a salubrity of climate 
and a satisfying scene. It all adds up to a kind of book 
which nothing seems to inspire, and perhaps support, so 
well as the peculiar fascination of our desert Southwest, 
and appears to be a solid and readable one of its kind. 


My Valley in the Sky. By Judy Van der Veer. Julian Mess- 
ner, Inc., New York. 1959. 256 pp. $3.50. 


A quite different, an altogether personal and intimate view 
of a nearby part of California’s southland is entertainingly 
provided by a ranching lady who loves all kinds of ani- 
mals, those she raises and those who come out of the Pen- 
insular ranges to her Ramona place. Although the four- 
footers run largely and at will through Miss Van der 
Veer’s pages, this author of numerous books and articles 
could not fail to breathe into them the sparkling air of one 
of our loveliest regions, San Diego’s mountain-valley hin- 
terland. D.G.K. 
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The Adventure of the Sea 


(Continued from page 1) 
with the verified ruins of Illyrian Epidauros charted—and 
thus is our own past brought stone by sunken stone to 
light. The sea is not so big as space, but on a teeming shore 
of human history it still holds many a missing page to 
challenge purposeful adventurers. 


* 2 oO 


SoMETHING to be found on the sea is a man’s own soul, and 
a lonely legion of sailing men have taken the sea single- 
handed in search of themselves, or for pure adventure, or 
just to get somewhere. Perhaps all three reasons led Adrian 
Hayter on The Long Voyage from England to New 
Zealand in Sheila, a 32-foot gaff-rigged yawl some 40 
years old. At any rate he got there, he had adventures 
enough to last any normal person a lifetime and some he 
would gladly have spared, and he found whatever peace 
of mind may be needed to round out a human soul. And 
it took six years. The story makes one of the choicest of 
such narratives, surely, ever to see print. 
e * = 


Roap to discovery, to adventure, to scientific knowledge, 
the sea is also a road to freedom. In this guise The Sea 
Was Kind to Albert Klestadt, who fled from Hitler’s Ger- 
many to a job in Japan and a place to indulge his passion 
for yachting. By 1941 the Far East end of the Axis became 
untenable for one who also valued freedom and dignity. 
So Klestadt “was sitting at breakfast in Manila on 8th 
December 1941.” What happened from there to the shove- 
off from Labasan, Mindanao, nearly a year later in leaking 
Kakugan with a mutinous Moro crew would fill another 
book and does fill half of this one. The voyage from the 
Sulu Sea through Djilolo Passage, Ceram and Banda seas, 
to the Arnhem Land coast of Arafura Sea and freedom in 
Australia is epic. The sea was kind where man was not. In 
the total experience the little refugee from Nazism found 
his full stature as a man and leader of men. Who can say 
what part the sea played in this growth?—but that Albert 
Klestadt found part of himself on the sea could not be 
denied. 
o * = 

FINALLy, there is a sea venture that may prove one of the 
biggest of all in its implications for our time and our future 
—The Forbidden Voyage by Earle Reynolds, of the 
Phoenix, into the A.E.C. prohibited nuclear bomb testing 
zone in the Pacific. You are invited to partake of a few 
thoughts on this, for what they may be worth, in Pre- 
Discovery on the masthead page. D.G.K. 


Searchers of the Sea: Pioneers of Oceanography. Charles 
Michael Daugherty. The Viking Press, New York. 1961. 
160 pp., line drawings by Don Miller. $3.00. 

1600 Years Under the Sea. By Captain Ted Falcon-Barker. 
David McKay Company, Inc., New York. 1961. 225 pp., 
24 photos, endpaper plan. $4.50. 

The Long Voyage. By Adrian Hayter. Harper & Brothers, 
New York. 1960. 319 pp., photographs, map. $5.00. 
The Sea Was Kind. By Albert Klestadt. David McKay 
Company, Inc., New York. 1959. ix + 208 pp., photos, 

drawings, maps. $4.50. 

The Forbidden Voyage. By Earle Reynolds. David McKay 
Company, Inc., 1961. 281 pp., 11 photos. $4.95. (See 
Pre-Discovery. ) 
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acidhemicilly speaking 
From August 21 to September 6, the eyes of the scientific 
world will be focused on Hawaii. During that period, 
more than 1,200 distinguished participants from some 40 
countries and administrative areas of the Pacific Basin 
will meet for the Tenth Pacific Science Congress of the 
Pacific Science Association. The 1961 Congress is spon- 
sored by the National Academy of Sciences and the Ber- 
nice P. Bishop Museum with the codperation of the Uni- 
versity of Hawaii. 

The history of these noteworthy meetings dates back to 
1920 with the holding of the First Pan-Pacific Scientific 
Conference, taking place, coincidentally, in Honolulu. 
Subsequent meetings held at approximately 4-year inter- 
vals (with time-out for World War II) were held in Aus- 
tralia, Japan, Java, Canada, the Bay Area, New Zealand, 
Philippines, and most recently in Thailand in 1957. 

Specifically, the aims of the Association are “to initiate 
and promote codperation in the study of scientific prob- 
lems relating to the Pacific region, more particularly those 
affecting the prosperity and well-being of Pacific peoples; 
and to strengthen the bonds of peace among Pacific 
peoples by promoting a feeling of brotherhood among 
scientists of all the Pacific countries.” 

The Secretary-General of the Congress, Dr. Harold J. 
Coolidge, en route from Washington, D.C., to Honolulu 
and to the formidable logistics entailed in such a meeting, 
was a recent visitor at the Academy. “This could well be 
the most significant international scientific meeting in 
which the United States will be involved during the year,” 
he said. “As everyone knows, there have been an incredible 
number of scientific advances since we last met, and a 
great many of them will be on the symposia of the Con- 
gress. It promises to be a wonderful scientific smorgas- 
bord!” 

From information available at the time of his visit to 
the Academy, Dr. Coolidge reported that 125 representa- 
tives of Japan will be on the program, that Thailand will 
send 26, and that 134 Russian scientists who have prepared 
papers for the Congress are expected to attend. He had 
been informed that the Russians would possibly arrive on 
two research vessels where they would be billeted during 
their stay in the Islands. Some 690 American scientists will 
be present, headed by Dr. Detlev W. Bronk, president of 
the National Academy of Sciences and honorary president 
of the Congress. Secretary of State Dean Rusk and other 
members ot the State Department plan to be on hand. 

The Academy’s role in these proceedings is an interest- 
ing one. Director of the Academy, Dr. Robert C. Miller, 
is Chairman of the Standing Committee on Museums in 
Pacific Research. Don Greame Kelley, editor of the jour- 
nal you now hold in your hand, will be on the scene as he 
was during the Bangkok meeting, eagerly on the look-out 
for future articles for Pacific Discovery. Last but certainly 
not least will be Dr. Robert I. Bowman, Academy Research 
Associate in Ornithology and Mammalogy, whose dogged 
devotion to the Galapagos Islands finds him heading a 
special symposium devoted to these “Treasure Islands of 
Science.” Dr. Bowman of the Biology Department, San 
Francisco State College, has been on two separate expedi- 
tions to the Galapagos and has served enthusiastically on 
the executive council of the Galapagos Foundation whose 
purpose is to build a research facility on the islands. 

The Academy’s continuing interest in the Galdpagos 
dates back to 1905 and its famous expedition to these 
remote islands on the schooner Academy. With the pass- 
ing of the almost half-century since, that interest has only 
increased. Anticipating the Congress, the Exhibits Depart- 
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Dr. Miller (left) and Dr. Coolidge. 


ment has prepared a special display on the Galapagos, 
the particular eye-catchers being reproductions of a Gala- 
pagos tortoise and a giant land iguana. 

The combined intention of Dr. Bowman’s symposium 
and the Academy exhibit is patently obvious: Together 
they may fan the fires toward creating additional interest 
in preserving these unique islands for science before it is 
too late. An unseen ally could well be present: the shade 
of Charles Darwin. It was the biota and physiography of 
the Galapagos Islands that gave rise to many of his views 
on evolutionary theory. H.R. 
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